Identification of a ternary complex between cAMP and a trimeric form of cAMP-dependent protein kinase.
One of the intermediates involved in dissociation and reassociation of the subunits of the type II cAMP-dependent protein kinase has been characterized. This intermediate can be generated when the protein kinase is prepared from the isolated catalytic subunit (C) and the isolated regulatory subunit-[3H]cAMP complex (R2-[3H]cAMP4) by dialysis for 18 h followed by gel filtration. The intermediate, which could be separated from the holoenzyme and the isolated subunits by polyacrylamide gel electrophoresis, had an apparent molecular weight of 149,000, consistent with an R2C form. Following electrophoresis, measurements of R and bound nucleotide indicated that R2C was half-saturated with [3H]cAMP. The bound [3H]cAMP exhibited biphasic dissociation kinetics indicating that both types of cAMP binding sites were occupied. These findings suggested that the intermediate is R2C-cAMP2. This intermediate was not seen when the dialysis time was increased to 5 days, but could be observed when cAMP was added to the holoenzyme or when holoenzyme was mixed with R2cAMP4 and cAMP. The presence of two occupied cAMP binding sites on this intermediate suggests that there is minimal cooperativity between the two members of the regulatory subunit dimer, i.e. one member of the dimer binds 2 molecules of cAMP while the other binds C.